Induction of cyclooxygenase-2 in reactive glial cells by the CD40 pathway: relevance to amyotrophic lateral sclerosis.
An inflammatory process in association with reactive gliosis has been suggested to play an important role in the pathogenesis of amyotrophic lateral sclerosis (ALS). One of the key findings is a marked increase in the level of cyclooxygenase-2 (COX-2), a therapeutic target of ALS. We investigated the expression of CD40 in the spinal cord of a transgenic mouse model of ALS (G93A mice), and its relevance to COX-2 upregulation. CD40 was predominantly expressed in neurons in normal spinal cord and upregulated in reactive glial cells in spinal cord injury. In the spinal cord of G93A mice, the expression of CD40 was increased in both reactive microglia and astrocytes, where COX-2 was especially increased. The level of COX-2 was upregulated in microglia and astrocytes by CD40 stimulation in vitro. CD40 stimulation in primary spinal cord cultures caused motor neuron loss that was protected by selective COX-2 inhibitor. These results suggest that CD40, which is upregulated in reactive glial cells in ALS, participates in motor neuron loss via induction of COX-2.